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DECI SI ON ON APPEAL
This is an appeal pursuant to 35 U . S.C. §8 134 fromthe
final rejection of clains 1, 3-9, and 13-15.
Appeal ed clainms 1 and 13 are representative and are
reproduced bel ow:

1. A met hod for producing dianond by a CVD net hod
conpri si ng:
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deconposi ng and reacting a reaction gas containing
carbon atons, hydrogen atons, oxygen atons and nitrogen gas, a
concentration of carbon atons in relation to hydrogen gas
being (A%, a concentration of nitrogen gas in relation to the
whol e reaction gas being (B ppn), and a concentration of
oxygen atons in relation to the hydrogen gas being (C%, the
anounts of A, B and C satisfy the equation

"= (B)”x (A- 1.20
wherein " is not larger than 13 or B is not |arger than 20,
and wherein said carbon atons conprise 99.9% or nore of *2C or
13C.

13. A synthetic dianond which is forned by a CvD net hod
on a substrate made of a material selected fromthe group
consi sting of copper-tungsten alloy, gold, silver, copper
alum num a ceramc and a synthetic Ib type dianond single
crystal, wherein at |east 99.9% of carbon in the synthetic
di anond conprises at | east one carbon isotope selected from
the group consisting of *C and *C, a nitrogen content in the
synthetic dianond is |less than 20 ppm and a ratio of a peak
hei ght of non-di anond carbon to that of dianond in the Raman
spectroscopi ¢ spectrum of the synthetic dianond is not |arger
t han 0. 07

As evi dence of obviousness of the claimed i nvention, the

exam ner relies on the follow ng references:

Seitz 3, 895, 313 Jul. 15, 1975
Sakanmoto et al. (Sakanoto) 4,725, 345 Feb. 16, 1988
Yamazaki 5, 015, 494 May 14, 1991

A reference relied upon by appellants is:
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Strong et al. (Strong)?!, “Further Studies on D anmond G owth

Rat es and Physical Properties of Laboratory-Mde D anond”, The
Journal of Physical Chemistry, Vol. 75, No. 12, 1971, pps.
1841- 43.

Appeal ed clainms 14 and 15 stand rejected under 35 U. S. C
§ 112, first paragraph, “enablenment requirenment”. Appeal ed
clains 1, 3-7, 9 and 13-15 stand rejected under 35 U S.C. §
103 as unpatentabl e over Yamazaki conbined with Seitz.
Appeal ed clainms 1, 3-9 and 13-15 stand rejected under 35
U S.C. 8 103 as unpatentabl e over Yamazaki and Seitz further
in view of Sakanoto.

The subject matter on appeal is directed to a synthetic
di anond coated on a substrate (appealed clains 13 and 15) and
a nmethod for producing dianmond by a chem cal vapor
deposition(CVD) technique? (appealed clains 1, 3-9, and 14)

whi ch invol ves the deconposition and reaction of a reaction

! The Seitz patent refers to the Strong publication with
respect to its disclosure of the absorption spectrum of
synt hetic di anond having di spersed nitrogen inpurities. See
Seitz at colum 3, lines 60-68.

2 Appel l ants exenplify and utilize various prior art CVD
techni ques i ncluding mcrowave plasna CVD and hot fil anment
CVD. See the specification at page 3, lines 1-4.

3
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gas® which includes, inter alia, essentially isotopically pure

carbon atons which conprise “99.9% or nore of 2C or BC

hydr ogen atons, oxygen atons, and nitrogen gas. Additionally,
the concentration of the carbon atons, the oxygen atons, and
the nitrogen gas nust satisfy an equation set forth in the
appeal ed nmethod clains (see appeal ed claim1l above) wherein ™
is not larger than 13. Alternatively, according to claima1,
the nitrogen gas is not larger than 20 ppm based on the total
reaction gas present. Significantly, appellants disclose that
by increasing the purity of carbon isotope utilized in the

cl ai mred net hod, dianond having an a higher coefficient of
thermal conductivity is produced. See the specification at
pages 16 and 17. This makes the di anond |ayer or film
produced by the clained nmethod nore desirable, when, for
exanple, it is used as a heat sink for a high output
integrated circuit or a |l aser diode. See the specification at

page 2, lines 1-3.

3 Sources of carbon for appellants’ process include, inter
alia, nmethane and ethanol. See exanple 3 in the specification
at page 13.
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THE 35 U.S.C. § 112, FIRST PARAGRAPH ENABLEMENT

| SSUE

Appeal ed clainms 14 and 15 stand rejected under the first
paragraph of 35 U . S.C. 8§ 112, for the stated reason that “the
di sclosure is enabling only for clains limted to the
substrates disclosed in the specification.” The exam ner
further asserts that the clai mlanguage “netals having a
thermal conductivity of at |east the thermal conductivity of
copper-tungsten all oy” covers substrates “not contenpl ated,
given that high-Walloy has a very |ow conductivity.” See the
answer at page 3.

For a proper rejection under the enabl ement provision of
35 US.C 8§ 112, it is incunbent upon the exam ner to provide,
in the first instance, factual evidence and/or scientific
reasoni ng that one of ordinary skill in the art would be
required to resort to undue experinmentation to practice the
invention as defined by the scope of the clainms. Ilnre

Strahilevitz, 668 F.2d 1229, 1232, 212 USPQ 561, 563-564 (CCPA

1982). In the present case, the exam ner has presented no
such persuasi ve evidence or reasoni ng which supports the
conclusion that a skilled artisan would be unable to practice

5
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the clained invention w thout undue experinentati on when using
metallic substrates having thermal conductivities at |east as
hi gh as copper-tungsten alloy. Conpare the specification at
page 6, lines 10-17. Moreover, the nere possibility that a

cl ai mcovers an inoperabl e species does not render it unduly

broad. In re Kamal, 398 F.2d 867, 872, 158 USPQ 320, 324
(CCPA 1968). The examner’s rejection of clains 14 and 15 is
reversed
THE REJECTI ONS FOR OBVI QUSNESS

As evidence of obviousness of the clainmed invention, the
exam ner principally relies upon Yamazaki. In a simlar
manner as described by appell ants, Yanazaki discloses that
di anond coatings may be forned on substrates by a m crowave

enhanced CVD process in which a carbon conpound contai ni ng

reactant gas including, inter alia, nmethanol* diluted with
hydrogen gas is deconposed in a reaction chanber to produce a

di anond filmon an underlying substrate such as the “super

hard netal”, tungsten carbide®>. 1In addition to the carbon
4 See colum 3, |ines 40-43.
5 See colum 2, lines 1 and 2 of Yanmzaki .

6
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conpound, nitrogen gas is also “inputted’” to the Yamazaki
reacti on chanmber to prevent the growh of lattice defects in
the dianond film See columm 1, |ines 60-64.

The equation set forth in appealed claim1l (which defines
"in terns of the nitrogen gas concentration B, the carbon
atom concentration A and the oxygen atom concentration C) is
not disclosed in the prior art references relied upon by the
exam ner. The exam ner contends, however, that Yamazaki’s
descri bed use of reactant gas m xture of nethanol® hydrogen
and nitrogen woul d necessarily satisfy the requirenents of
appel l ants’ ™ equation, and appellants have not specifically
chal l enged the exam ner’s factual finding. See the answer at
page 3. Therefore, we accept this finding as correct.
Accordi ngly, Yanazaki identically describes a CVD process for
produci ng di anond as required by appealed claiml1l with the
exception of the requirenent that the carbon atons nust

conprise “99.9%or nore **C or ®C'. The narrow question thus

¢ Since nethanol is the sole source of the carbon and
oxygen atons in the prior art CVD plasma, the factor (A -1.20
in the equation is a negative nunber and thus the ™ value is
al so a negative nunber. Therefore, the calculated ™ value is
| ess than 13 as required by the appellants’ clainms for this
prior art enbodi nent.
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rai sed by the exam ner’s obvi ousness rejection of appeal ed
claiml1l is whether or not a person of ordinary skill in this
art would have been led to utilize an isotopically pure source
of carbon as required by appellants’ claimin the prior art
m crowave enhanced CVD process described by Yanazaki. For the
reasons bel ow, we answer this question in the affirmative.
Seitz, the “secondary reference” relied upon by the
exam ner, discloses that the thermal conductivity of synthetic
di anond can be enhanced by grow ng the dianond “fromonly one
or the other of the isotopes of carbon 12 and carbon 13". See
colum 2, lines 19-24 of Seitz. Appellants point out that
Seitz relates to a super high pressure nmethod for formng
synt hetic di anond, because “[T] he di anond of Seitz’ seens to
be produced by the nethod described in the Strong... article”.
See pages 2-4 of appellants’ reply brief filed on February 28,
1995. Accordingly, appellants argue that there is no
justifiable notivation “for conbining a super high pressure
method with a | ow pressure CVD nethod”. See the brief at page

10. On the other hand, we note that although Yamazaki is

7" See footnote 1 of this decision.

8
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principally concerned with the formation of dianond fil ns
possessi ng “hi gh hardness” as coatings for the super hard
met al substrates such as tungsten carbide, the therm
conductivity of the CVD produced dianond is a property of
interest to Yamazaki. See columm 5, |ines 49-51 of Yamazaki .
As appel |l ants acknowl edge in their specification at page 1
lines 15-18, and page 2, lines 1-3, because dianond has a
“very large coefficient of thermal conductivity”, it is
especially useful as a heat sink for integrated circuits and

| aser diodes. Accordingly, in light of the relevant

di sclosures in Seitz and notivated by the goal of enhancing
the thermal conductivity of Yanmazaki’s CVD dianond fil ns, one
of ordinary skill in this art would have been led to use an

i sotopically pure source of carbon 12 or carbon 13 in
Yamazaki’s CVD process to achieve this goal. Notw thstanding
appel lants’ argunents in this record relating to the different
nmet hodol ogy utilized by Seitz, we know of no technical reason?

why one of ordinary skill in this art would not have a

8 There is no objective evidence of record to show how or
why | ow pressure as utilized in a CVD process woul d adversely
affect a carbon isotope in such a process.

9
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reasonabl e expectation of successfully producing an

i sotopically pure dianond fil mhaving enhanced t her nal
conductivity when using an isotopically pure carbon source gas
in the CVD process of Yamamzaki. W, therefore, sustain the
exam ner’ s obvi ousness rejection of appeal ed claiml.

We al so agree with the exam ner that the subject matter
defined by appealed clains 3, 6, 7, 9, and 14 woul d have been
obvious to a person of ordinary skill in this art based on the
di scl osures in Yamazaki and Seitz. Appealed claim3 further
specifies that the carbon atons in the reaction gas conprise
99. 9% or nore '2C. However, as enphasized above Seitz clearly
teaches that the use of an isotope of only carbon 12 enhances
the property of thermal conductivity. Further, based on this
prior art teaching, one of ordinary skill in this art would
have reasonably expected to obtain a coefficient of thermal
conductivity for CVD dianond at | east as high as required by
appealed claim6. In this regard , conpare the discl osures of
Strong at page 1843 inclusive of Figure 9. The subject matter
of appealed claim?7 is suggested by the disclosure of the use
of methanol, i.e., an alcohol, as a carbon source in
Yamazaki’s CVD process. Appealed clains 9 and 14 specify

10
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vari ous substrates which, we observe, nay be used, inter alia,

in “heat sink” applications. As observed above, it is known
inthe art to make use of a dianond |ayer in such
applications. Accordingly, we agree with the exam ner’s
conclusion that the subject matter defined by these clains
woul d have been obvious within the neaning of 35 U S.C. § 103.
We cannot sustain the obviousness rejections of appeal ed
clainms 4, 5, 8 13 and 15. dCdains 4, 5, 13, and 15 al
specify that the nitrogen content in the produced dianond is
20 ppmor less. As appellants persuasively argue, the
nitrogen content in Yamazaki’'s dianond ranges from 100 to
10, 000 ppm which is nuch greater than the nitrogen content
required by these clains. Mreover, Yamazaki provides
nitrogen for the purposeful function of preventing lattice
defects in the dianond, while it is appellants’ purpose to
avoi d nitrogen contam nation. See the specification at page
3, last paragraph. Under these circunstances, one of ordinary
skill in the art would not have been I ed to reduce the
required nitrogen content in Yamazaki’'s process. Accordingly,
we cannot sustain the examiner’s rejection of clains 4, 5, 13

and 15.

11
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Appeal ed claim 8 stands rejected under 35 U.S.C. § 103 as
unpat ent abl e over the conbi ned teachi ngs of Yamazaki, Seitz,
and Sakanmpbto. This claimrequires that the CVD nethod is
effected using a carbon filanment containing at |east 99. 9% of
2C or BC. Thus, this claiminplicitedly is limted to a hot
filament CVD techni que (specification, page 3, line 1 and
exanples 13 and 14 at pages 22-24 of the specification) as
contrasted to a m crowave enhanced CVD techni que as discl osed
in Yamazaki. Since the m crowave enhanced CVD techni que
utilizes an IR heater, not a carbon filanment, there is no
| ogi cal basis to support the argunment that it woul d have been
obvious to nodify the Yamazaki CVD apparatus in the manner
proposed by the exam ner. Moreover, we find no disclosure in
Sakanmoto that the graphite utilized in this prior art
vaporization process is either in the formof a filament or is
as isotopically pure as required by the |anguage of appeal ed
claim8. Thus, the obviousness rejection of appealed claim8
fails for lack of an adequate factual basis.

In sunmary, the exam ner’s rejection of appeal ed cl ai ns
14 and 15 under the first paragraph of 35 U S.C. 8§ 112 is
reversed. The exam ner’s rejection of appealed clains 1, 3, 6,

12
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7, 9, and 14 for obviousness is affirned. The exam ner’s
rejection of appealed clainms 4, 5, 8, 13, and 15 for
obvi ousness is reversed. Accordingly, the decision of the

exam ner is affirmed-in-part.

No period for taking any subsequent action in connection
with this appeal may be extended under 37 CFR § 1.136(a).

AFFI RVED- | N- PART

CHARLES F. WARREN
Adm ni strative Patent Judge

EDWARD C. KI M.IN )
Adm ni strative Patent Judge )

)

)

)

) BOARD OF PATENT
JOHN D. SM TH ) APPEALS
Adm ni strative Patent Judge ) AND

) | NTERFERENCES
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)

)

)

)
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